In this paper we use a unique data-set on criminal behavior to analyze the effects of education on offences and crimes committed. The findings suggest that substantial savings on the social costs of crime can be obtained by investing in education. We find that the probability of committing crimes like shop lifting, vandalism and threat, assault and injury decrease with years of education. The probability of committing tax fraud, however, increases with years of education. We further find that higher educated people have more permissive attitudes and social norms towards criminal behavior.
Introduction
Crime is major source of insecurity and discomfort in our society. Victims of criminality are frequently traumatized by it, with long lasting negative effects on their well-being. Criminality gives rise to feeling of insecurity among people who have not been a victim, as well. This also generates negative effects on well-being. Especially elderly people become afraid to go out at night. Also trust in ones fellow men is negatively affected by high crime rates.
In the Netherlands one in six people becomes victim of criminal behavior annually (figures pertaining to 1998). Especially, the chance of becoming a victim of bicycle theft is high: every 47 seconds a bicycle is stolen in the Netherlands. Among a population of a little over 16 million people, a person becomes victim of murder or manslaughter once every 37 hours. Two percent of all Dutch households are victim of a burglary every year.
The costs of crime a re substantial. The Dutch Ministry of Justice has calculated that in 1998 the per capita costs of crime were Euro 590 per year. The total costs of tracing, prosecution and detention of criminals amounted to 4.3 billion Euro per year. This is excluding other social costs such as the (property) damage and the costs of (health) care inflicted by criminal behavior. The other social costs were estimated to amount to 5 billion Euro. The total costs of criminality in the Netherlands can therefore be estimated at 9.3 billion Euro per year. On top of that it is estimated that forgone tax income due to tax fraud amount to 227 million Euro. The total costs of crime are about 2.5% of GDP each year.
In general a reduction in crime can be achieved by more repression or more prevention. Education is potentially an important element to prevent individuals from engaging in criminal behavior.
The literature offers two explanations for the preventive force of education on crime. The first is that education changes preferences. Arrow (1997) argues that schooling "imparts values by allegedly rewarding diligence, performance, conformity, cooperation and competition" (p. 15). An alternative explanation is that education contributes to a lower time preference (Becker 1996) , i.e. schooling makes that individuals postpone the direct satisfaction of needs. Becker & Mulligan (1994) argue that education leads to a lower time preference for consumption in the present and a higher time preference for consumption in the future: "Schooling also determines …..[investments in time preference] partly through the study of history and other subjects, for schooling focuses students' attention on the future. Schooling can communicate images of the situations and difficulties of adult life, which are the future of childhood and adolescence. In addition, through repeated practice at problem solving, schooling helps children to learn the art of scenario simulation. Thus, educated people should be more productive at reducing the remoteness of future pleasures" (Becker & Mulligan 1994, p. 10) .
With a higher time preference for consumption in the future individuals will weigh the future consequences -i.e. punishment -of their current criminal actions more heavily. If more education leads to a higher time preference for consumption in the future this will deter people with a higher education from committing criminal acts.
A lower time preference for consumption in the present works in the same way: it makes immediate gratification of preferences and desires through criminal activities less important.
A few empirical studies have addressed the relation between education and crime. Tauchen & Witte (1994) find that young people who are in paid employment or go to school are less likely to engage in criminal behavior. Lochner & Moretti (2001) calculate that for white people in the United States a secondary education reduces the probability of a jail sentence by 0.76 percentage points. For black people the effect of a secondary education is even higher: 3.4 percentage points. They calculate that the externalities of education through its reduced effect on crime is 14 to 26% of the private return to education. This suggests that a reduction in criminal behavior contributes largely to the social rate of return to education in the US.
Not all studies find that higher educated people are less likely to engage in criminal behavior. Finally, Jacob & Lefgren (2003) examine the short-term effect of school on juvenile crime. They find that on days when school is in session the level of property crime committed by juveniles decreases by 14%, but the level of violent crime increases by 28%. They conclude that both incapacitation and concentration influence juvenile crime.
In this paper we analyze the relation between education and various forms of crime and offences. Using a unique data set on criminal behavior we will describe and explain the relation between education and criminal behavior. We will also look at the effects of education on norms and attitudes towards offences and crime. Finally, we use information on the social costs of criminality to calculate the potential savings from increased investment in education.
Data and descriptive analyses of criminal behavior
The data for the empirical analyses are taken from the 'Netherlands Survey on Criminality and Law Enforcement'. This survey was conducted in 1996 among 2951 respondents aged 15 and older, i.e. 1939 respondents aged 15 years and older and another 1012 respondents aged 15 to 30 years. 1 The survey consists of a face-toface interview and a written questionnaire. The response rate of the face-to-face interview was 41% (ratio of interviews to usable addresses for interview). Of the respondents who participated in the oral interview 74% returned the written questionnaire.
Questions on committed crimes and offences are apt to produce socially desirable responses if the answers are directly put to the interviewer. Therefore the respondents could fill out this part of the questionnaire themselves on a computer without the interviewer being able to see the answers.
In To determine the effect of education on criminal behavior, we estimate probit equations for each of these five categories. In the equations, we include not only years of education of the respondent, but also years of education of both parents. By including years of education of the parents in the equations, we can control for possible common genetic or social factors that affect both the education level attained by the respondents as the participation in criminal behavior. I.e. by including years of education of the parents we can separate the effects of social background and the genetic endowment (such as intelligence) that may affect both the educational attainment of the respondent and his/her participation in offences and crime. Further on, we will also discuss the results of another approach -an Instrumental Variable approach -to correct for possible third factors in the relation between education and criminal behavior.
Aside from the education variables we control for a number of other individual characteristics in the equations: age, gender, relationship with mother, relationship with father, a variable indicating whether the respondent had a difficult birth, the level of urbanization of the city of first residence, a variable indicating religious inclination, and a self-assessment of the respondent whether he/she thinks of him/herself as careless. We expect that criminal behavior declines with age, is higher for men than for women, is higher for respondents who had a bad relationship with their parents, is higher for respondents who have lived urban areas, is lower for people with strong religious convictions (and moral sense), and is higher for people who say that they are careless. Finally, we include the response to a question that was posed to the respondents at the end of the interview whether they had answered the questions honestly.
The parameter estimates of the probit equations are found in table 3. Years of education have a statistically significant effect on shoplifting, vandalism, violence and tax fraud, but not on ordinary theft. The sign of the years of education coefficient in the equations on shoplifting, vandalism and violence is negative: a year of education decreases the probability that someone will engage in these types of criminal behavior. To determine the size of these effects, we have to look at the marginal effects (these are reported at the bottom of the table). A year of education reduces the probability of shop lifting by 0.3 percentage points, the probability of vandalism by 0.2 percentage points and the probability of violence with 0.2 percentage points as well. The effect of years of education on tax fraud is positive: more years of education increase the probability of tax fraud. The marginal effect of a year of education on tax fraud is 0.4 percentage points.
Parental education only has an effect on violence. The two educational variables have opposite effects: the probability of violent behavior decreases if the mother is higher educated, but increases with years of education of the father.
If we look at the effects of the other control variable, we see that age has a statistically significant and negative effect on the probability of shoplifting, theft, vandalism and violence. As expected the probability that one engages in this kind of criminal behavior decreases with age. Age does not have a statistically significant effect on tax fraud.
Men are more likely to commit offences and crimes like vandalism, violence and tax fraud than women. There are no statistically significant differences between men and women in the probability of shoplifting and other forms of theft, however.
Strong religious convictions decrease the probability of crimes like theft and violence. A religious conviction does not have a statistically significant effect on the three other types of offences and crimes distinguished.
Being careless has a statistically significant effect on shoplifting and theft.
People who perceive themselves as careless are more likely to commit these crimes.
The other variables included in the equations do not have a statistically significant effect on offences and crimes.
A number of tests were performed on the robustness of the results. First, we tested whether there are structural differences between groups. We tested whether the coefficients differ between men and women. This appears only to be the case for shoplifting. For the other types of offences and crimes there are no structural differences between men and women. We have chosen not to present separate results for men and women, as the number of (positive) observations becomes too
small.
Next, we tested whether the results differ between respondents aged 30 and older and respondents younger than 30. Because of the limited number of (positive) observations this could only be done for shoplifting and theft. The test statistics in table 3 show that there are no structural differences between both age groups in the determinants of shoplifting and theft.
A third test we performed was to see whether the education effects differ between men and women and whether the education effects change with age. For none of the five types of offences and crimes distinguished do we find gender and age differences in the education effects. Before we can accept the results of the IV analyses we first have to check whether it is necessary and useful to use IV (the relevance of the instruments), whether we have used the right instruments (the validity of the instruments) and whether the quality of the instruments is good enough. To answer these questions we perform the tests proposed in Bound, Jaeger & Baker (1995) and some other tests. We conclude that we have used valid and good quality instruments, but that it is not relevant to use instrumental variables. This implies that we base our interpretation on the specifications where we use actual years of education. 5 show that the reliability of both scales is high (0.85 and 0.87).
We performed regression analyses on both scales. The explanatory variables in both regression equations are the same as those included in the previous analyses. The results are found in table 5.
Years of education has a statistically significant and negative effect on both attitudes and social norms towards criminal behavior. Those with a higher education disapprove less of criminal behavior than people with a lower education. The social norms towards criminal behavior among the higher educated are also more permissive.
The size of the effect of a year of education on social norms is more than twice as large as the effect of a year of education on attitudes towards criminal behavior.
This difference can probably be ascribed to the fact that higher educated people socialize more, and let their social norms be more determined by higher educated people. A higher education therefore seems to have more of an impact on social norms than on one's own attitude towards criminal behavior.
We further find that one's own attitude towards criminal behavior is more lenient if one's father is higher educated. Years of education of the mother does not have a statistically significant effect on attitudes and social norms. There appears to be a difference between actual behavior and attitudes and norms towards criminal behavior. Crime involving violence is more common among the lower educated. It must be noted, that of course only a small fraction of the lower educated engage in criminal behavior. On the other hand, the lower educated have a less permissive attitude and more stricter social norms towards criminal behavior than higher educated. Higher educated have more liberal attitudes and social norms but are less likely to be actually involved in threat, assault and injury, although they are more likely to commit offences like tax fraud, drunk driving and fare dodging. The savings on the social costs of crime due to education
The results of the previous sections can be used to determine the savings on the costs of criminality that can be obtained by investing in education. The results in table 3 imply that the marginal effect of a year of education on the probability of shop lifting, vandalism and violence is approximately -0.002: a year of education reduces the probability of participating in these types of crimes by 0.2 percentage points. The marginal effect of a year of education on tax fraud is 0.004: a year of education increases the probability of tax fraud by 0.4 percentage points. The average probability of shoplifting, vandalism and violence is about 3%, while about 2% of the respondents indicate that the committed tax fraud in 1995. Ceteris paribus, a year of education decreases the probability of shoplifting, vandalism and violence to about 2.8%, but increases the probability of tax fraud to 2.4%.
In the introduction it was noted that in the Netherlands the annual total social costs of criminality amounted to 9.3 billion Euro. The forgone tax revenues due to tax fraud amount t o another 227 million Euro per year. Using the marginal effects described earlier, an increase in the average level of education of the population by one year would lead to a saving in the social costs of criminality of about 623 million euro per year and to an additional social cost because of tax fraud of 45 million euro.
The net savings of an increase in the average level of education by one year are estimated to amount to 578 million euro. As a percentage of the total social costs of crime this is a 6.7% saving. The cost of tax fraud increase by 20% with an increase in the average level of education by one year. Table 6 around here
Conclusion
The results in this paper suggest that substantial savings on the social costs of crime can be obtained by investing in education. We find that the probability of committing crimes like shoplifting, vandalism and threat, assault and injury decrease with years of education. The probability of committing tax fraud, however, increases with years of education. We further find that higher educated people have more permissive attitudes and social norms towards criminal behavior. One possible reason why higher educated people are more permissive is that they are confronted less frequently with criminality and are less likely to be victim of a violent crime. Criminality tends to be higher in areas where lower educated people live. A second reason for more permissive attitudes and social norms towards criminality might be that higher educated have a more liberal world view i n general.
Higher educated generally earn more than lower educated. The potential benefits of tax evasion and fraud increase with taxable earnings. This may explain why tax fraud increases with years of education. A second explanation is that higher educated are more knowledgeable and are more informed about the possibilities to commit tax fraud.
Finally, how to explain the greater likelihood of shoplifting, vandalism and violent crimes among lower educated? One explanation is that lower educated people ha ve a higher time discount, which makes that they account the future consequences of their actions -punishment and sentencing -less than higher educated people. As was already mentioned in the introduction, Becker & Mulligan (1994) argue that education leads to a lower time preference for consumption in the present and a higher time preference for consumption in the future. A second explanation is education learns you to control your emotions, i.e. by schooling you can increase your restraint and self-control. Finally, higher educated people might we more informed about the consequences of their actions than lower educated people. Hit-and-run driving 0.3% 0.2% 0.5% 0.0% 0.2% 0.3% 0.6% 0.3% Theft of money 1.6% 0.2% 0.6% 0.6% 0.5% 0.3% 0.0% 0.7% Threat 2.1% 2.0% 1.4% 1.6% 0.7% 0.8% 0.0% 1.4% Assault 2.0% 0.8% 0.8% 0.6% 1.0% 0.0% 0.0% 0.9% Injury with weapon 0.2% 0.0% 0.0% 0.3% 0.0% 0.0% 0.0% 0.1% 
